Abstract. Sudden loss of tropospheric ozone well above the boundary layer was observed on three occasions at two coastal sites in Antarctica in spring 1995. Back trajectories show that the air sampled the boundary layer near the northern edge of the sea ice (1000 km from the coast) between 3 and 5 days previously.
have observed less complete ozone loss in the free troposphere than in the boundary layer events in the Arctic. KR showed that tropospheric BrO was similarly enhanced during these events.
Unlike the Arctic, in Antarctica in spring the sea-ice edge is far from most observing sites and katabatic winds from the interior are common at the coast. Air from the interior is unlikely to be depleted in ozone, as clean ice and snow react slowly with ozone (Galbally & Roy, 1980) . Hence few events of in-situ surface loss are observed at coastal sites, but much may occur offshore if the source of BrO is sea salt on ice or in aerosol.
In this paper, we expand on the observations of KR, show some new observations relevant to their events, calculate a range of back trajectories, examine the correlation between ozone loss and trajectory origin, and discuss the consequences.
Measurements
Ozonesonde profiles from McMurdo showed significant reductions at altitudes between 1 and 3.5 km on selected days in spring 1995 (KR), summarised in Table 1 . This is above the boundary layer, which usually has a thickness of less than 0.5 km in much of Antarctica (Connolley, 1996) Although the Antarctic snow-pack is now known to be a source of NOx in summer (Jones et al., 2000) , the source is thought to be stimulated by sunlight and so would be small in Table 1 and numbers of trajectories sampling sea ice in Table 2 
5, Conclusion
Lower tropospheric ozone loss in the Antarctic spring persists for several days and mixes into the free troposphere. Loss may occur over large areas offshore, and may be sustained for very much longer than the 3 to 5 days we observe, causing a major deficit in regional free-tropospheric ozone. If so, we speculate that this would give rise to a regional cooling of the order of 0.05 K; if sea ice were reduced in an enhanced-CO 2 world, the feedback would therefore be positive.
